A laboratory study was conducted to investigate the effect of temperature on the persistence of polycyclic aromatic hydrocarbons (PAHs) 
INTRODUCTION
The proper design and management of a hazardous waste land treatment system requires an understanding of the rates at which hazardous constituents of an applied waste are degraded. With knowledge of degradation rates in conjunction with toxicity and mobility assessments the application rate and frequency of waste reapplication to a land treatment system may be determined [1] . In addition, soil management options for enhancing treatment are assessed, in part, by evaluating the influence of potential options on the rate of constituent degradation [1] . U.S. Environmental Protection Agency regulations address the importance of understanding constituent degradation rates by stipulating that, before a full scale operational permit can be issued, a treatment demonstration program be conducted to identify measures for enhancing degradation, transformation, and immobilization of hazardous constituents [2] .
The evaluation of degradation kinetics for constituents of a complex waste to be land treated consists of observing apparent loss of the parent compound from soil as a function of time [1] . For most nonvolatile organic wastes the principal treatment mechanism in soils is believed to be biodecomposition [3, 4, 5] although the contribution of abiotic loss mechanisms cannot necessarily be ignored [4, 6] . The complexity of the soil environment, the effects of environmental parameters, and the influence of microbial population and distribution dynamics on biotic decomposition processes renders the mechanistic interpretation and modeling of soil degradation kinetics difficult. This difficulty has led to the practice of applying simple empirical models to the evaluation of apparent loss and mineralization kinetics. The use of first order decay expressions has, in some cases, been found to be adequate for describing apparent loss kinetics [3, 5, 7] and is generally the model of choice for the design and management of land treatment systems. First order or other simple decay expressions must be used with caution, however, as they do not always apply and have the potential of leading to inaccurate estimates of the rate and extent of degradation [6, 8] .
Temperature and soil moisture are frequently the decisive climatic factors influencing rates of decomposition in soils [9] . Land treatment regulations stipulate that the climatic conditions of the intended treatment site be taken into account when establishing environmental conditions for required demonstration studies [2] . The Arrhenius expression has been used to characterize the effect of temperature on the degradation and mineralization of some compounds in soils [8, 10, 11] , but exceptions have been observed [8] . Use of the expression must therefore be justified on a case-by-case basis. The purpose of this study was to characterize the influence of temperature on the apparent loss kinetics of 16 priority pollutant polycyclic aromatic hydrocarbons (PAHs) in an unacclimated agricultural soil. These compounds were studied because of their presence in organic wastes that are either currently land treated or that are being considered for land treatment [7, 12] and because of the associated public health implications [13] . 
MATERIALS AND METHODS

Approach
Statistical Analysis
To obtain estimates of compound half life and evaluate the effect of temperature on apparent loss kinetics each data set was statistically analyzed using a zero and first order kinetic model. The model which best characterized the observed trend was selected on the basis of the least squares coefficient of determination and the reasonableness of the observed fit. Kinetic coefficients, represented by the least squares slope, were tested for significance (slope * 0) using the t-test. The confidence interval (95%) for a given rate coefficient was used to estimate the confidence interval for the corresponding half life.
RESULTS AND DISCUSSION
Results
Apparent loss trends for naphthalene and acenapthylene were not characterized because of the rapid rate at which they disappeared from the soil during the first 60 days of the study. In Figures 1-14 in the soil at the end of the 240 day incubation period are presented in Table 2 along with estimated apparent loss half lives and representative half lives obtained from the literature.
Loss of acenaphthene, as shown in Figure 1 , was rapid at all three temperatures. Half Table 2 . Substantial loss of the three-ring compounds acenaphthene, fluorene, and phenanthrene was observed at all temperatures during the course of the study. Comparatively reduced in both rate and extent were apparent losses of anthracene, another three-ring compound and the four-ring compounds fluoranthene, pyrene, and B[a]A. Loss of chrysene, a four-ring compound, and the remaining five and six-ring compounds was minimal at all three temperatures. Bossert et al. [4] found similarly that after a 1280 day laboratory simulation of the land treatment process the total remaining of three-ring, four-ring, five-ring, and six-ring PAHs was 1. 4 law coefficients (vapor pressure divided by aqueous solubility) for these compounds fall within the range 10--> < H < 10-3 atm/mol/m^cited by Lyman et al. [18] 
